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In aquatic systems, the availability of a metal to an organism depends on many M A N U S C R I P T
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6 fluid), off the west coast of Ireland, and three exposed mussel tanks (EXP3) in which fish 126 were fed wild blue mussels (Mytilus edulis) collected from an effluent wastewater exposure 127 site on the east coast of Ireland. The mussels chosen for this study were of the same size class
128
(4-6 cm) and were collected at the end of August (2012), before the spawning period in
129
September. After collection, mussels (n=100 for each site) were transported back to the 130 laboratory in a cooler box, rinsed free of debris with ultra-pure water, de-shelled, pooled,
131
chopped into small fragments, weighed into feed bags for each day of exposure and stored at
132
-80 °C until laboratory analysis. Bagged mussel feed was removed from the freezer, cut into 133 small frozen pellets and fed to the corresponding tanks. All tanks were fed daily at 2% of the 134 total fish weight present in the tank. For the control tanks, fish were fed commercial fish feed 135 pellets at the same quantities fed to the fish in the mussel control and exposure tanks.
136
Commercial fish feed can contain both macro-(sodium, chloride, potassium and phosphorus) 137 and micro-(copper, chromium, iodine, zinc and selenium) minerals so it was important to 138 sample fish post-acclimatisation to assess initial levels of metals in the fish pre-exposure.
139
Fish faeces were removed approximately 6 h after feeding by siphoning from the base of the 140 tank system. were determined in marine mussel tissue collected from a Class A shellfish production site
208
off the west coast of Ireland (used in EXP2) and effluent exposed marine mussels from the 209 highly contaminated site off the east coast of Ireland (used in EXP3). Mussels from both sites
210
were found to contain all of the selected metals with tin measuring lowest at <0.1 µg g -1 dry 211 weight and iron and zinc measuring highest at 304 µg g -1 dry weight (EXP3) and 121 µg g -1
212
dry weight (EXP2), respectively ( Table 1 ). As mussels can be consumed directly by humans
213
it is important to note that all of the metal residues measured in the mussel tissues collected Cu, Cr, As, Ni and Ag are also regularly monitored for and assessed in the aquatic 
241
Using these values to assess the metal concentrations detected in the mussels collected for 242 this study (shown in Table 1 ), copper, lead and zinc concentrations determined in both mussel copper concentrations in mussels in the Irish Sea which was also the case for Cd, Hg and Pb.
255
Concentrations of Hg in sediment are at levels giving rise to risk of pollution effects in the 
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The effect of diet on the accumulation of metals in fish 278
The experimental design of this study was based on an organism's ability to graze on lower 'sustainable and environmentally friendly' fish feed additive due to their high production 285 rates and high protein and amino acid content. However, due to the effective accumulation of 286 metals in mussels, metal monitoring is required for this fishmeal alternative. The data presented within this paper is a reflection of the exact experimental 298 conditions described and attempts to depict a worst-case (using wastewater effluent exposed 299 mussels in EXP3) and best-case (mussels deemed suitable for human consumption in EXP2) 300 scenario, thus representing two different extremes of dietary exposure. Using mussels from a site where these fish thrive naturally may yield results similar to those achieved in EXP2 and M A N U S C R I P T
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15 EXP3, however, as previous national monitoring studies (Jones et al., 2016) were exposed to varied concentrations of metals through a diet of wild marine mussels. The 2015 in which rainbow trout fed fishmeal and mussel meal based diets were compared.
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Poorer growth was observed in the mussel meal based diet but only when the fish were fed in the BAC values for mussels and in addition to this, lead was also found in fish skin pre- Table S4 (b)). (Table 1) . No significant changes in zinc concentrations were 391 measured in skin sampled from EXP3, however, the slight decrease in zinc concentrations in 392 fish skin from EXP1 over the 28-day period (Table 4) , although not a statistically significant molybdenum and cobalt were measured in the effluent-exposed mussels (EXP3) at 444 concentrations at least three times those detected in the mussels collected from the Class A Mo, Sn and V at concentrations at least three times more than those detected in the mussels 504 collected from the Class A site. Cu, Pb and Zn present in both mussel samples were found to 505 exceed the background assessment concentrations given by the OSPAR Co-Ordinated
506
Environmental Monitoring Programme (CEMP). This is particularly worrying with regards to 507 the mussels collected from the Class A shellfish site as there are no requirements for these 508 mussels to undergo depuration prior to human consumption. Pb concentrations measured in • 28-day in vivo study demonstrates metal bioaccumulation in fish via dietary intake.
• Uptake of 14 metals in rainbow trout on diets of fish feed and mussels compared.
• Effluent-impacted mussels from Irish waters contained x3 more Co, Mo, Sn and V.
• Pb, As and Se concentrations significantly greater in fish feeding on mussels.
• Highlights further potential for metal exposure to human consumers of seafood.
